The role of calmodulin in the regulation of dolichol kinase.
A calcium ion-requiring CTP-dependent kinase that phosphorylates dolichol was found in particulate enzyme preparations from the protozoa Tetrahymena pyriformis. This enzyme and an analogous enzyme present in rat brain microsomes were both shown to be inactivated following washing with EGTA-containing buffers. The activity could be restored by the addition of calcium and the calcium-binding protein calmodulin. In addition, both enzymes were strongly inhibited by trifluoperazine, chlorpromazine, and antiserum against brain calmodulin. These results are evidence that the dolichol kinase from these two sources is regulated by a system involving calmodulin. Dolichol kinase is the enzyme that is believed to be important in the maintenance of the cellular levels of dolichyl phosphate, the factor which is likely to exert the most control over the rate of glycoprotein biosynthesis. On the other hand, microsomal preparations from rat liver which were shown to contain a dolichol kinase that does not require Ca2+ for activity showed no inactivation by EGTA treatment, trifluoperazine, chlorpromazine, or preincubation with antiserum against calmodulin. These findings indicate that the liver enzyme and thus the level of dolichol phosphate is controlled by a different mechanism than that of brain and T. pyriformis.